THE RESULTS of experiments on the potassium loss in nerves during stimulation have led to no definite general conclusion. Fenn ('38) working with the myelinated nerves of cats and frogs obtained no significant loss of potassium.
THE RESULTS of experiments on the potassium loss in nerves during stimulation have led to no definite general conclusion. Fenn ('38) working with the myelinated nerves of cats and frogs obtained no significant loss of potassium.
Cowan ('34) using the unmyelinated nerves of the spider crab, Maia squinado, obtained an appreciable loss of potassium during fZteen minutes of stimulation. His method, however, is open to two criticisms: (1) The sections of nerves from which the potassium was lost, were between the stimulating electrodes. (2) No criterion was used to determine whether the nerves were conducting during stimulation.
It seemed important therefore, to determine again the effect of stimulation on unmyelinated nerve with appropriate modifications of the technique.
METHOD . Ltb
Initially, experiments were started using the nerves of the spider crab, iinia emarginata, but were discontinued due to the rapid loss of excitability. The leg nerves of Limulus polyphemus were then chosen since they could be easily dissected out and retained their excitability, provided the enclosing vascular sheath was not removed.
The legs were cut off at their junction with the body, threads were tied around the proximal end of the nerves, and the nerves dissected from all but the two most distal segments of the legs. These preparations were kept in running sea water for at least one-half hour before using. Corresponding nervemuscle preparations from the opposite sides of the animal were used as experimental and control preparations respectively.
The two preparations were placed in a dish of sea water and the claw of the experimental preparation was connected to an isometric lever. The experimental nerve was then stimulated at a frequency of one hundred and fZ'ty shocks per second for fifteen minutes or more, by means of a thyratron stimulator. The tension maintained by the claw dropped to about 50 per cent of its initial value after fifteen minutes stimulation.
The control nerve was tested at the beginning and end of stimulation, and only those preparations which showed contraction of the claw and abduction at the first joint were used.
After stimulation, the nerve of the experimental preparation was cut where it entered the second joint, and again just distal to the stimulating electrodes. It was then blotted on filter paper; weighed on a torsion balance, and trans-POTASSIUM IN LIMULUS LEG NERVES 5 ferred to a weighing bottle. The corresponding section of the control nerve was excised and treated similarly.
After drying to constant weight at 100°C. the nerves were analyzed for potassium using the modification of Shohl and Bennett's method described by Fenn and Cobb ('36) .
Twenty-three pairs of nerves were analyzed. Of these, four experiments were discarded for obvious technical errors. Of the remaining nineteen, three had no dry weight determinations.
The results of these experiments are: Average per cent loss of potassium =3.15 +2.1 (P.E. of mean) Calc. on wet wts. 19 expts. Average per cent loss of potassium =4.2 & 1.7 (P.E. of mean) Calc. on dry wts. 16 expts. The above results are hardly significant, probably because of dissimilarity in control and stimulated nerves. A suitable procedure for eliminating those preparations in which control and stimulated nerves are different seems to be on the basis of comparison of dry wt./wet wt. between the control and stimulated preparations.
In the above sixteen experiments with wet and dry weights the average per cent difference of the ratio dry wt./wet wt. is 0.2 + 1 (P.E. of mean) indicating no significant change in water content in either direction as a result of stimulation.
Three of the above pairs however, had differences in the ratios (dry weight/wet weight) of .
-12.8 per cent, 9.3 per cent and 10.2 per cent respectively. These differences are so large compared with the probable error of the average of this ratio that they could only have been due to very dissimilar control and experimental preparations. There is justification therefore for omitting these three experiments also.
For the remaining thirteen experiments, eleven of which showed a loss as indicated in Table 1 , the average per cent loss of potassium was: (a) 6.1+ 1.2 (P.E. of mean) talc. on wet wts. (b) 7.0 + 1.2 (P.E. of mean) talc. on dry wts. The averages of Cowan's results for a 15 minute stimulus on Maia nerves . as calculated from his paper are:
Loss of potassium at 40 shocks per sec. =5.9 per cent based on wet wts. Loss of potassium at 100 shocks per sec. =7.4 per cent based on wet wts. Loss of potassium at 140 shocks per sec. =6.9 per cent based on wet wts.
SUMMARY
Analyses for potassium in the leg nerves of Limulus polphemus showed a loss of six to seven per cent of the potassium during a tetanus of fifteen minutes. This is in agreement with the results of Cowan on the loss of potassium from the leg nerves of Maia squinado. 
